Adrenergic receptors in aging and Alzheimer's disease: decreased alpha 2-receptors demonstrated by [3H]p-aminoclonidine binding in prefrontal cortex.
Biochemical and pathological studies have described abnormalities in the brainstem locus coeruleus noradrenergic neurones in Alzheimer's disease (AD) and in aging. Loss of cortical noradrenergic fibers originating from the locus coeruleus may cause a decrease in presynaptic receptors or induce an increase in postsynaptic receptors, similar to "denervation supersensitivity" in animal models. Thus far it is unclear whether alpha 2-adrenergic receptors are affected in AD. In this study, we assessed the specific binding of [3H]p-aminoclonidine, an agonist at alpha 2-receptors and at imidazoline-preferring binding sites, to prefrontal cortex and other regions including hippocampus, temporal cortex, putamen and cerebellum from subjects with AD and aging controls. We particularly focused on the prefrontal cortex because of its relatively rich monoaminergic innervation and recent evidence suggesting involvement of noradrenergic mechanisms in cognition in aging nonhuman primates. The other regions, which are also innervated by noradrenergic fibers, were examined for comparison. Ligand binding to prefrontal cortex decreased with age of controls and was also significantly reduced by approximately 50% in AD subjects compared to age-matched controls. This change in AD was related to the maximum binding capacity (Bmax) rather than to an altered affinity of the ligand for the receptor. There were no significant changes in any of the other regions studied. Binding did not change with postmortem delay or with duration of tissue storage. We suggest that presynaptic alpha 2-receptors presumably labeled by [3H]p-aminoclonidine on noradrenergic synapses are those that are selectively decreased in the prefrontal cortex in AD and in aging.